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by the brachialis and biceps brachii muscles can be 
noted. The decrease in amplitude of the activation 
signal also reduces the force produced. This affects 
the response of the brachioradialis muscle, which is 
forced to increase its force dueto the dynamic 
imposed by the model. 
                  The same applies to the case of the arm  
abduction-adduction. It is shown in Fig. 15 that the 
force generated by activating the muscles of 20% is 
negligible, and it is impossible to carry out the 
movement. 
 
 
V.  CONCLUSION AND FUTURE WORK 
 
The study and analysis in this work on aspects such 
as the up- per brachial plexus injury, mathematical 
modeling of the mus- eles, and musculoskeletal 
modeling have been the foundation necessary to 
develop exoskeletons for the rehabilitation of pa- 
tients with this lesion. The design of rehabilitation 
exoskeletons must take into account various factors 
such as responsiveness of muscle, force produced by 
them, and joint torque required. 
Although the developed musculoskeletal model is 
not com- plete, since it does  not  include  all  the  
muscles  involved  in the movements of the upper limb, 
it is a first prototype that allows different movements, 
including two relevant to the re- habilitation of the 
brachial plexus. It also helps to reveal the dynamic and 
kinematic consequences produced by an affected or 
atrophied muscle. 
 
Future work includes the improvement  of the 
musculoskeletal model, adding the missing muscles 
related to the movement of the shoulder. The model 
will be adapted to the anthropo-metric measures and 
muscle architecture of a child less than 10 years old. 
It is also expected to collect data from patients 
suffering this type of injury, extending the validation 
of this musculoskeletal  model. 
 
Real-time data collected by the IMU will also be 
linked to the model, so that the movements performed 
by the human subject can be immediately reproduced 
in the musculoskeletal model. This can be integrated 
into a virtual environment, in which the patient tries 
to reach a given virtual object as a therapy exercise. 
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